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Supplementary Text
Section S1. Data analysis methods for electrical transport measurements Separation of Hall resistivity and longitudinal resistivity: As the electrodes prepared for electrical transport properties measurements are not perfectly aligned for both Hall resistance ( ) and longitudinal resistance ( ) measurements, the measured field-dependent Hall resistance ( measure ) contains the contributions from not only the Hall effect but also magnetoresistance effect, and similarly the measured field-dependent longitudinal resistance ( measure ) contains the contributions from both the Hall effect and magnetoresistance effect. 
To analyze the data in such a way, we measured both measure and measure with magnetic field swept from a negative field to positive field and then from a positive field to a negative field. It should be noted that, by using such an analytical method, the data were symmetrized/ antisymmetrized even including the background noise. The ordinary Hall resistivity ( ) and AH resistivity ( ) were separated based on
where is the ordinary Hall coefficient and = .
At high fields (larger than 0.2 T for MnBi 4 Te 7 ), the expression can be simplified as = + C, where C is a constant value of the saturated AH resistivity. Therefore, a linear fitting of the data of at high fields will give rise to and C. Similarly, we can separate the ordinary Hall conductivity and AH conductivity from the total Hall conductivity. Fig. 6c in the main paper.) (H) Field-dependent resistance measured at different temperatures. Both applied current and magnetic field are along c axis. The measurement was performed using a two-probe method. This result is consistent with Fig. 6D in the main paper, while the magnetoresistance effect here (current flows across the magnetic and non-magnetic van der Waals layers) looks much stronger than that in Fig. 6D (current flows along van der Waals layers). (I) Temperature and field dependence of magnetic structures when field is swept from a positive field to a negative field. This contains the same information as in Fig. 4f in the main paper, where the field is swept from a negative field to a positive field. suggesting an AFM interlayer coupling. When temperature increases from 600 mK to 1 K, the resistivity drops quickly, crossing the resistivity in the initial cooling (data in black) and reaching the resistivity after field sweep (data in blue, low-resistivity state). When temperature decreases from 1 K to 200 mK, the sample shows a low-resistivity state, similar to the data in blue. Overall, the brown data indicate that, at 0.15 T, the AFM interlayer coupling is metastable and can be weakened by thermal energy, and a spin-flip transition (from 600 mK to 1 K) can take place when temperature increases. This result supports the assumption that the present materials system undergoes competing magnetic order. (4) The data shown by red circles were taken from D. The result is in agreement with the data shown in brown and blue. The discrepancy between the data in red and brown is possibly due to the heat release from the magnetic switching (switch 1: from FM phase, where magnetic moment is antiparallel to the applied field, to AFM phase), which may motivate the subsequent magnetic switching (switch 2:
Separation of ordinary
from AFM phase to FM phase, where magnetic moment is parallel to the applied field).
Therefore, in field sweep (red), a smaller thermal energy (lower temperature) is required for switch 2, while in temperature sweep (brown) a higher temperature is need for switch 2. The presented data were smoothed by averaging every two data points of the raw data. 
